Estimation of a dynamic indicator of indirect contact between wild birds and poultry based on remote sensing and satellite telemetry by Cappelle, Julien et al.
60th Annual International Conference of the Wildlife Disease Association 
Québec City, Québec, Canada 2011 
 
 55
 
 
 
 
 
[55] ESTIMATION OF A DYNAMIC INDICATOR OF INDIRECT CONTACT BETWEEN 
WILD BIRDS AND POULTRY BASED ON REMOTE SENSING AND SATELLITE 
TELEMETRY 
 
 
Julien Cappelle,1 Nicolas Gaidet,1 Sam Iverson,2 John Takekawa,2 Scott Newman,3 Bouba 
Fofana.4 and Marius Gilbert5,6 
 
1CIRAD-ES, UR AGIRs, F34398 Montpellier, France; 2US Geological Survey, Western Ecological Research 
Center, Vallejo California, USA; 3FAO, EMPRES Wildlife Unit, Infectious Disease Group Animal Health Service, 
Animal Production and Health Division, Rome, Italy; 4Ministère des Eaux et Forêts du Mali, Bamako, Mali; 
5LUBIES, Universilté Libre de Bruxelles, Bruxelles, Belgique; 6Fond National de la Recherche Scientifique, 1000 
Bruxelles, Belgique. 
  
Presenting author: Cappelle, Julien (julien.cappelle@cirad.fr) 
 
 
Understanding and modeling the wildlife-livestock interface is essential for controlling emerging 
infectious diseases (EIDs). The contact rate between hosts is a key parameter for mathematical 
modeling of EIDs dynamics. Because modifications of the contact rate can modify greatly the 
epidemiologic dynamics, it is important to take into account its seasonal variability. We developed a 
distribution model based on satellite telemetry and remote sensing data to estimate an indicator of 
contacts between wild birds and domestic poultry in African villages. In the Inner Niger Delta of Mali, 
five Comb ducks (Sarkidiornis melanotos), were tracked with satellite transmitters providing GPS data 
for seven months. We used 250-meter spatial resolution and 8-day temporal resolution remotely 
sensed environmental indicators to model the distribution of these wild birds with the MaxEnt method. 
For each 8-day period, we estimated the potential contacts between wild and domestic birds by 
calculating the number of villages harbouring predicted suitable habitats for Comb ducks. A period of 
increased potential contacts occurred at the end of the dry season when wild birds were looking for the 
last suitable habitats. Comb ducks subsequently performed regional movements to reach their 
breeding grounds during the rainy season.We could estimate the seasonal variation of potential 
contacts between Comb ducks and domestic poultry. It allowed us to identify periods of potential 
transmission and spread of pathogens by wild birds. The estimation of the dynamics of contacts 
between wild and domestic animals with our method could feed epidemiological models of the wildlife-
livestock interface. 
